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(54) MAGNETIC SENSOR AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
sensor which has magnetoresistance effect elements 
located on a single substrate to cross each other in the 
three-dimensional direction, and to provide 
manufacturing method thereof. 

SOLUTION: The magnetic sensor is provided with an X- 
axis magnetoresistance effect element, a Y-axis 
magnetoresistance effect element, a Z-axis 
magnetoresistance effect element and a substrate on 
which the magnetoresistance effect elements are 
arranged, and the three magnetoresistance effect 
elements are arranged on the substrate so that the 
directions of magnetization in respective pinned layers 
mutually cross in the three-dimensional direction. The 
substrate is equipped with a groove having a slope, at 
least one magnetoresistance effect element is located 
within the groove, the magnetic sensor is equipped with 
three or more magnetoresistance effect elements each 
composed of a plurality of band^like portions and a bias 

magnet for connecting adjacent two of the plurality of band-like portions, and the substrate on 
which the magnetoresistance effect elements are arranged. At least one of the three or more 
magnetoresistance effect elements is located on the slopes of a plurality of wedge-like grooves 
in which the plurality of band-like portions are mutually adjacently and formed on the substrate 
in parallel. 
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fiSt^n/c?ti{<D«Sii2 5 a <Dmm 2 5 b±{cff^J55c^^l. SV^f£:»lt»^oT¥tf{ciBS? 

nrcmsi(omi)i^ imm.m.m^mm:> 2 4 a co^^^tK mmm 2 5 an mm 2 5 b±tcjK 40 

«5nft>'WT7.lK52 4 b«r/l-LT»igg$nTl^«o Sfc. JKOmxit. ^I^Oi^^U 
2 4 a<D^SKS-ri.20©^«gP2 4 aA^, «gia«2 5 aO?*lRlfS20<D^ffi2 5b 

^/i. Z«ia^ffim^(l*^?2 4»C*3V^T, 0 1 1 (b) tC^-TidfC, 1f?SJj«2 5a<0 
J*lRl-ri.2O<0f4ffi2 5 b±{cffi«?nrc20<0^4^g|52 4 alBl±OgMT'{i. ^<^cgP2 
4 aO-73<^)i^gi5*<A>l'TXfiS52 4 btCj;-3T«?Sji2 5 a <D MX ^m.-^ tXX Xs K> . 
mW.M2 5 a©^*|SlLTV^;6:l/^2-DCO$4ffi2 5 b±tcEH^nfc2-:?<D^4^;gP2 4 a|^± 
Og^JggT'ti, ^t«gP2 4 a<Ofte75r©«g|5*W^-l'7'Xat52 4 bf£:J:oT«iSiM2 5 aCOj 

il©fi»jT-{i, l-p«Dg?3yiS2 5atD20<D$4a2 5b±{i:,mt^gB2 4a*^^n^* 50 
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T'{i*i/^o *5iRao[)fiaim-fe v-y-tcfeo Tfi. z wfismssts&mig? 4 A^. ?i isj -r 2 o © 
mm 2 5 b(Oi:-^p.A^-7^(o^SJc©»?g«gP2 4 a*^jgfijc?n. s^i^a5*^ft&:^©»® 

T J: t^o 
[ 0 0 3 7 ] 

Zf8UK^gSxjaSlg^2 4{C*3t,^T. C nif^T^^^ n^mmm 2 5 aOg§?h«5Mm~ 

1 0/imSST'fe-Silh*^{tJ^H/^o 

^P.{C. ZM{SMJaftx5a^*?2 4{Cfcl^T. Ctl*^Jg^?tl-58?§y»2 5a$4ffi2 5b 
i:a®l<oaBl a^fc{ififfii:O^-r^fi(±60° - 80° mm V ^ ^ c t iS^ 0 ^ L < 10 
.70° e**^^: 0 H.^o 
[ 0 0 3 8 ] 

Z WHSMgia?a««^ 2 4 {±. P. (DJSaafii5fJ!)«lg?3!)^S:*:J»«Sta«^ (GMR« 

cD^-&. M)*2. 4nm<D^'>^'>'l/ (Ta) . ^|P24. OnmtDa^-V>;«r> ( 
Pt-Mn),l^jS2. 2nm©3/^/l/h-gt(Co-Fe).M/S2. 4nin<0^(C 
u) . mm 1 . 2nmcDn/^;l/h-gt (Co-Fe) . )^ff3. 3nm(D — -y^fV-Wi ( 
N i-Fe) . MPS. 0nm<D3/^/l/h-v;l/a->i7A-:^:t:/ (Co-Z r-Nb) 

[ 0 0 3 9 ] 

!i(Dmmmm(Dmm.-ir CD ^ ^ ic . zmmm.t&tn.^^m^ 2 4 <D3i.:^m^m<omm.t&tn. 20 

S& * ^ ^ {c « -r ^ Be 3b< ^ ^ T' ^ ^ i: ^ fij *^ S o 

StRK()**^i3j;t>*Zf4K^SSta^^?*~^Mffi§y«S^Mffita5<&«*^A^?.^?.^«-tr>' 
[ 0 0 4 0 ] 

dcT. 01 1 (b) ic^.r ^ o ic. mmm 2 5 a comm 2 5 b ±ic. nmr ^ ^ v icm 
Eg? nfc 2 oo^^as 2 4 a <D^n^n%. jK^sfit??!!*!^ d . Etr^o 

m 8 ic ^ L fc 5 tam.n.'b > IZ n L . lOe (3i;L'X7'>yK)0^tjg^fia^-fe>'->t(DX 

fcM*^0i 2{c^-ro ccT'fflv^/-cfiam-tr>-9-{c<i;^e)nfcz$*fiSMffijA5a)««?2 4 

01 2cDig«*-P,. {KMffijn^mM D t lK«SJa»!j«M E (i. Z IS {c « L T S vMc M ^ 
(01 2cfcDTo t a 1) Z ^15 <0 W. ^ -t > ^ t L X mm T ^ o T ^j: . ^tUt} 

i^m(Dmti^ = ^k7ty3'i^<Dtiit)m^trj:^x\.^^o Lfc>b^oT, t (D ^ ^ tji m ^ m (D z 

[ 0 0 4 1 ] 

mi 3*5^:0*0 1 4ii, ccDmmmmtDm^-t-^^cDmytyjm^^^-risimm^mx^^o 
acorns -ii^^cDmj&yimxu. ^-r. 01 3 (a) ic^r . m-s nmmm&(o -> 50 
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« ( S i O) S 3 2 *}gfiScf So 
[ 0 0 4 2 3 

^ 2 0 0 0 n mmmo ly zy' X h m^m^L . c <D u X h M ^ ^ ^ o m m M L T . m 
13 (b) ic^.tjioic^ 0 ::3>mm3 1 icmmm^m^-r ^rcii!>(om^(omn^^m 

u->*;^hK33i:LTffli/^p.n57*bU'>*xh{i. yfpmnmmm tci: o mm J:: < mm 

fiE«jet>c^J&fi!t-ri.ilt*^T'#^mfliT'fe^o 10 
[ 0 0 4 3 ] 

ij»f{c. 013 (c) {e:5^-rj:^{c. b->*Xh^3 3T-«a3nT35:V^gi5»(D-^ft'5^'<* 
m 3 2 ^ ^ CHF3t3j;D*7"h^7;l/:ta;<^f:/ (CF4) (Oig-g-A'X^flav^fcK^'i'J: 
>y^>^7j*{c:J:t)I^SLfcf^. ly X h m 3 3 ^m.^t ^ o 

ly X h m 3 3 ^m^t ^iCii. N-^^>»l/-2-kra»;K>'T'. U>?Xh^3 3i:-^ 

mm 3 2 (Onm^mi^t ^ o C (D . >'UrJ>»«3 1. z:SE{t-ir-^;*»3 2. 
bv'*XMK3 3 7!)>C):&-S»^#:^. N-?i^jV-2-\:faV\^>fpicm'ML. 8 5'CT'. 

m^t^m^t rLi£. wx vm3 stD^^^&j^jj^wtcff^'? c i:jb«T'#i.o 

[ 0 0 4 4 1 

fc . 0 1 3 ( d ) {C ^ -r J: 3 {c . - ^ it y ^ * M 3 2 a ^ n r V> as (D >- V n 20 

VSffiS 1^. a ft** (HB r) is i.XSm-p -J VC^ y( (S i F4 ) (DW^iiX^m^^ 

tc V ^ yf :c^y -ymic X I!) x.y ^:y'!f m^<ommm 3 4 ^Bmt 

i^tc. V =1 >mm 3 \ :k ^xs umit^ ^ mm 3 2 tf^ p>ti ^mmw^ . a'ym. si^fc-t 

4©^S3 0nm iM iH L tcM^^lcM L . Sil73|p]ti:3 0nm) {ca®{±±tf^Ste-ro 
[ 0 0 4 5 1 

ic . 0 1 4 ( a ) (c ^ -r J: 3 , 6 3 -y 7 7- K 7 y ^ ( 7 -y {fc 7k |g ^ 6 % , :7 -y ft 7 
>*::^>>A3 0%. iM7l<6 4%) {CJ:»3. — ^fb'5r-f|gS3 2«r^*-rSo 
[ 0 0 4 6 1 

^^ic^ 01 4 (b) {c^-r<td{c. y7XvCVD?*{cj:»?. T%M3 5«r}K^-r-5o T 30 
mm 3 5 t li . mit^yfm CS in) 500nm/-®Eft'5^'<^ (S iO) 1 50n 
m ^ ffl 1/^ 5 C i: *^ T- ^ § „ 
[ 0 0 4 7 1 

'kic^ T«6« 3 5 ©affiitc. lK«Sm^«^?0/^-r7XSa5i:S:?.fiB[1±l^3 6^Jgfi)t 

•r s o 

c (D \y iy' X h mvum^ tiri^rj:\,^^i^(omiim 3 6 ^ . -< > 5. 'J > ^' ic J: K> 

mitm3 6 ^m^m^icmtiif 40 
i^{c. ]yiyxvm^m.^i.. mi 4 (c) ic^-rj:3fc. m^(D^^yf r xm^<Df^^ — > 

[ 0 0 4 8 1 

i^lc. T«6K3 5*3iaPfiai4^3 6©affi±(c, X/^y^U>yHfc. yf ^ > 

f ly - 7- ^ > mrji E \,c ^ X . GMR*^ im.%&m.^^m=^o:>^vi^) ^rJ^-rCMR 
^mm 3 7 ^fg^-r ^„ 

i^tC, GMR^®)K3 7<0«iB±»C.ffilcOJP*O:7:j-hUi^Xh«r^5ftiL. CO^^h 



(11) 
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Ui^XM^«r^*b^ 01 4 (d) {cS^-TJcpfc. 3fS®GMR|g^<D/^5f — 
r-i)<0i:|BH|l^?5r}ift^ffli,>e,n-So 

M -b > -y- % 5 o 

[004 9 ] 

C C T'. OMR ^mm 3 7 (±. TifeM 3 5 *5 i Q'lKttS 3 6 ± {C . WSfCi«» ^ 7 U - 
m mmtl^Z . 4nmtD^ (Cu) *^€>^?.»«tt<DX'<:-^?-iii:, tTVKBi:, ISJP 
*^2. 4nm«D^?>^?;l/ (Ta) A^?)^i.+ ^-ytf>yBi:*^e,;5:^XV>So 

<Dm.±lcm^^ntcmmti'^8. O nmtDn/^^l/h-v^yl/a-'JA--;^:/ (C o-Z r- 
Nb) T ^ fly T Xm^m t . C <0±lcm^-i£ tirzmmi}'^ 3 . 3 nm<D-y ^ )l-^ (N 

o-Fe) ^i:*^6^coT(/^?.o 

Co-Z r-NbT^-^l/^rXHttStN i - F eJSttSfi. «?K?^fiK14i*»iS^^Mfi)c 
LTI/^So Co-Fe^fi. MRJt*iSi&S€>£DT-fe§o 
[ 0 0 5 0 ] 

If^KMli, KJpjb^2. 2nm<D3/^7l/h-gt (Co-Fe) 6^^4 5— 5 

5mo 1 %^tra^-T>*'>' (P t - Mn) ^#*^P.JBBgL/-c]5i®*<2 4. Onm<DS 

(p t - Mn) s.^m.^m t-ti^mm-i nrz^<D-v&^ . 

Co-FeS^14«ti, »il (^ft) ?n/cPt-MnS3itK14^fc3c^l£^6^(cKJT-&? 
[ 0 0 51] 

tcfeoTli. AMR)ST'feoTt>J:v^o 

AMRK^J^figf^iJ^. ±82TitkM^. )Kff*^3 0nm<D<>aA (Cr) m mWii^ 
gOnmCOn/^/l/h-^oA-a^ (Co-Cr-Pt) M I^JPA<20nmO^^> 
(T i) a*^e>^cS<£>Ofc-r'5o 

^rc. AM R ^mm^ . mmti^20nm(D~-y^;i-m (N i-Fe) m mmf^ 1 o 

nmO^^^f;!/ (Ta) M t . MJP*^3 0. 0nmc03>'^ybh-$;^;l/nr:'i7A-r:^:/ ( 
Co-Zr-Nb. AitiiK Co:Zr :Nb = 79mol iQmol : 12mol) 
m t . mmti^ I . 5nm<D^;S»>(Ti)Sfc*^e,;S:St,<Di:-r5o 
[ 0 0 5 2 ] 

0 1 5{i. *feRa(ofiiM-t>'it©Sj§73a«o$e.{ct^ioofi»j^3^-r»Tffi;^ie0T'fe-s 

o 

J-XTtTMRM^OJBfiETjffi^S^-ro 

^-Tx 01 5 (a) ic^.r ic. v'Un>*ifA^e»*Sa«4 l©Sffi±»c, TgU«S 
^<iB!t-rSTi7b^e>^^K;&, ffiJP3 0nmga[{c7>/^y^'J>'^'*{CJ;»)m^t. 

mmmitm (o&mitmcD Ki^mitm (trvK^) ^mfig■r-&fc^6<DPt-MnA^p>^;&ll 

:teit;N i - F e i)^ ^ii :s>m^. ^tl^tl^JPA^3 0 nmt5j:t>*5 nmi:;5:^J;^{c7,/< 
•y5'';>^*fcJ:ipJgfig-r5o CCT'li. dtlP^OTaM, Pt-Mn)^, Ni-Fe)KA^ 
?>^^ffii1±8«rTaat14B4 2i:-r«o 
[ 0 0 5 3 ] 



(12) 
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mm 4 3 ttj:^ A I 2 03 i)^ <b ^m^m^r ^ . 

»ci»?KSA<8 0 n m t ^ J: 5 Icm^L . "ir (O ±ic ^ ^ if > if m ^ M ^ T i 3b>^ 
^^K^^ff*^30nmi:=5:^J;5{cm^-r^, CilTMi, c:+lP>®Ni-Fe)K. Ti 

[ 0 0 5 4 ] 

i>:»c. 01 5 (b) iCTii-t o ic. ±mitm 4 4 '<;t>a»J>^*:&if{c<fct)^St-r-5 

o 

'^tu, 01 5 (c) {cS^-Ti^tc, T^ttS4 2^. ^ > s. >J ly-if ti i£ iz >:) ^ ^ 

o 

[ 0 0 5 5 ] 

-^(c. mi 5 (d) {cS"x-r«t^tc. M[a*61t»4 S^^fig-r^S i Oj 7!)^P.=5:SM%Mjp 

A«S^4 l±T- 3 0 0 n m t ti ^ J: o ic :^ y ^ V :y y IC -z) X m ^ o 

i^fc. 01 5 (e) {c^-rJ:3t. gF^je»^4 5fc, :t > ^ V > if tt E Iz *) zi > 

[ 0 0 5 6 ] 

i^tc. 0 1 5 (f) {c^-rJ:3{c, ®P^*eSe4 5<OSB^Di:t3J;UFn>^»^hd-x-;l/4 
6F«3fc7;i/5^^AM*. (Dmmt)^ 3 0 o n m t ti ^ o tc X y ^ V :y if ^c J;: <:) m ^ 

[ 0 0 5 7 ] 

tim-(Dm^^:yv-^-m.ic:kmtcmm-r ^ c tti^-v^ ^<DT. mm=i 7. h ^i&mt ^ c 

[ 0 0 5 8 ] 

03feit?04{c5^Lfc:®3l7aao^l <O^JtcJ;oT^jft^tl/c. m 1 {e:^L/-c<t3^^ 
l©jlfiSlg«<D»m-fe>-9-fC?*L.fiai<fc:«Dfp]^%6tK-r-S/ci6{C. lOe (jc^I/Xt^-vK 
) £0®E^;&lKa-fe V9-0(5] 0 tclElfE^-ti:. X $4^^fflcin?i)«m? 2 . Y fft fig M ffi Jri 5^1 ^ * 

^3. zmmMts.m^mm'i' 4 X'^m^ ti^mm(D^i (Dniit^m:&Lrco ccxm^^-^tc 

f^m^m I 6 icTTsTo mi e (a) li.xmmnw.m^ih^m'?' 2 lasif ^m^^^m^ . mi 
6 (b) li Y ^m^t&tn'^ii^m^ 3 icisif ^m^mm^ . mi e cc) it zmm^&tn.^ 

[ 0 0 5 9 ] 

Ja^m}g?2coevF®tDS5{tOlR]^*^X|fi:^[Rji:¥ff{c;5:oTt^i.iIi:A<5tig^n?c:o 

s/c. 016 (b) (ommt-^. Y mmn.m.in.%Mm^ 3 X li . y ipio:)mm(o^itt)'' 

m5*m^?3©trvK®<Dfi8{t:<0[S]^A^Yf473fp]i:¥t7fc^c.Ti/>?)C:i:*<6tK!?txfco 
Sfc. 01 6 (c) Z«HKMfita5a^^^4T«, XW;^(q]iO«^co^(tA« 

^K««fciffl^$ti. z$*?5riqi©ai^©gft*^, x«:i^iSi(DJSiicD^ftJ:0it^5 5'fiilB 
. zfiiimm.mtn%mm^ 4 <D if > b' m(Dm{t(0(^^ . xmm^mtn^mm^ 2 (o if > \^ 



(13) 
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C 0 0 6 0 ] 

mmmm<om^^>-*)-icM mit<om^ ^mmt ^tctbtc loe (x;i/x-r-yF) <o 

to mi 7 (a) i± xmm^m.ifi9}}mim^ 2 ic^if ^mmmm^ . mi 1 (b) (iYissaE 

MStaJ^S^? 3 tc«3tt S iSd^^S^. m\ 5 (c) « Z mUK^gSiS&S^^^ 4 »c:l3t^ s 

[ 0 0 61] 10 

iE?gj^tt{c;|iJ^^ti^iii:*<6SS^fnfco cntcit), X $ft ®i ^ S JaS& « * ^ 2 <D t! > K 
M<Dfia^t^O|p]#*^X^^7!r[R)i:¥^T{c;5:oT^/^^^!:^:*^6ti2^n/'Co 

Sft. 0 1 7 (b) <OiSSm*^e.x Y tllHKmStr[J?()ll^? 3 T'». Y 14 7^ fJO <0 » « <D S {t 

fg<. Xfft73rpi(DfiBttlO^{t:*^!SiJ^^n^v^iii:j!)^6tig?ti/co cti{cj:0. YffiffiiMfi 
Si5c!i^«^30tf> K»(Dfiai<t<D[Bi€*^Ytt75[Rji:¥R»c^oTi,>Sc: i:A^6S|g5n;rc„ 

01 7 (c) <Di^«*>e>. z waaiMSCi??!)**^ 4 T'«> xw^i^rpioai^oigfb*^ 
*^anTiij^5n> Y«&75ifii<DJs^<D^{i:A^iBij«5n^u^iii:A^5tig$nfco irntctt) 

, Z fitlSatMSta^dSig? 4 CD tf > FM<Dfiat<b<OlPl^*^. X 2 ® t! V K 

[ 0 0 6 2 ] 

COck^tc. * fg <D iK M -tr V -9- ic J: n (i\ X fS IK« ffiia 5c& S M ^ . Y t&lSmffita?^^* 
. x$ft. Y$ft. Z wo 3 i^Tn:'^ rRi©lteK« U-^^KDSat^jSJ^^tnitg i: 

[ 0 0 6 3 ] 

[ |g as CD a ^ ] 

«±lffiB^ L <fc 5 . *^BJ(Dfi5^-b |S|-(D 3 fflfe^±£DJSMSfii?ai«*? i: , BulB 30 

«^cDlSfkcD|pI|ft7b<. S</MCH^5?^c7JrRj{C3Sii-r?.J:-?{cmJ«?^fctcDT-3&^A^P>. 
gU<g<D-tr>-9-A^*-»«Tti*<SiJ{cffi*f>fije.<airc:JKM-tri^-9-cD^^{c3feU«ft*-rn 
■try9-cD:^§yfb^R6±-r^ei^A^T^^o *;rc. xfifi. Yifi. zificD3:^7c:?Sipj, "T 

^t5^3^cD^*^cD^S*<#O7?r&JcD%fiBtMU'^;l/0iE«^JK^Sy^^-rSC:fc!?)<T*# 
[ 0 0 6 4 ] 

$/c. ^fgB^cDM^-fe^-y-cDiajgT^ffifi. 8ufBSffi±lC'>:&<i:tl<D^ffi^^-r-5jS* 
JKfiltT^Igi:, Bulg#*ffi(c. Hijia^aiatn:5c!j^*^cD3^^-^<i:*>ifHcD^?cDHulH 

S^^tyM^Safb LT> B0aet!>KJlcDfia{b<DlRl#^®^-r5XSfc«:#€y*-6. t!>K 

»cDSat{bcD|6]#*^5^,^{C 3^)CK;7?|pIfC32M-r^<fc^tc. «S!(<D«^Sm??!j«^?)b^«S/jN^ 

5 „ 

[0®cDffi¥^KJB^] 

[0 1]*f6BJtDlKM-fc>-9-cDlllcD||figJg®;Sr^-r^BS^BJt0T, 0 1 (a) {±¥^SB0 
. 01 (b) «»iffi0T^5o 

[02] *ieB3(D{KM-fe V-9-T'fflt^c>n?.saMa:tr[a*^?«r^-r«lIS^^0T', 02 ( 
a)li^S0,02(b)«iE®0T'*-5o 50 
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[04] m I o:)mmBm<Dmm-ii commys ii(Dm i «^>^J^^^-rE9r®^^0Tfe5o 

[0 6] mi (ommmm(om^-t>'>)-<omity3ii(Dm 3 <Dm^^rmmmii.mT^^o 
[07] ^1 <Dmmmm(om^-triy'>)-(Dmmy5m(Dm3(Dm^7r^rmmmi^mr'&^o 
[08] *i8B^tosa[M-t>-9-(DS2(D*fflijgs%^-rigtBSj«fi)t0T. 08 (a) uw-mm 

. 08 (b) «08 (a) OA — AT*«»?Lfcllrffi0T'feSo 

[09] *lTlB^oiKM-trV-9-©m3cDSISSmS*3^-r«llS«fi!t0T*. 09 (a) «¥ffi0 

. 09 (b) {i09 (a) (D»fffi0T'fe-5c 

[0 1 0] :^^m(Dmn.-izy>)-o:>m 4 (ommmm^^rm^m^mT'. mi o (a) liv lo 

ffi0. 01 0 (b) {±01 0 (a) ©»iffi0TfeSo 

^JS0T'. 011 (a)(i¥®0. 011 (b)l±011 (a)OB — BT^BrbfctefS 

0. 01 1 (c) i±0i 1 (a) (D c — c X'^m L fcmmmT^ ^ o 
[0 1 2] 0 1 I iz^Lrcnmm<Dmfs.m.m « ^^A^igtt^nfcfiBtM-b^iJ-fcWL. i» 

[0 1 3] ^ 2 j|fifi}gffi©B3tM-tr >+)-O^M73r* ^^■rKffitSi*:0T'^ 5o 
[0 1 4] ^ 2 (DUSfgJgfflOOl^-tr >-9-(7)^ig:^^^5^-r»r®^iS:0T'fe 5 o 

[01 5] ^^mcom^-t -^'^(Dmm:f]m<D-m^^^-tmmm^mv & ^ o 20 
[0 1 6] :^^m<Dmn-ii:y*)-<Dmmy5m(omi(Dmr'mm-^nrcm^-t>v<omK)icm 

){±x$ft^MStn:?j!)^*?{ctett^jffjs*£^=&. 016 (b) li Y mm^mtfi^^mm^ic 
isi-f ?>m^m^^ . 016 (c) «zft6fiBi«sfiiS<j^*?{cfctj^iiissgM^s-ro 

[0 1 7] *f§B^cDfia^-fe>1?-OtaiS7?ffi©|g2<DPT»jSSnfclK^-fe>-9-(r)|Hj»?»cm 

S!)««^T'^dl^n/£a3l«cD3i^(r)^lk;&»J^L/c^S«^^-ri'-^:7Tfe'3.0i7 (a 

) iixmmm.^tn^mm^izisif :^m^fi^m^ . 01 7 (b) i± y mm.m.m.tni^mm^ic 
fcttsaij^^m*. 01 7 { c ) li zmmnmtfii^mm^icisif ^m&f^M^^-r o 30 
[0 1 8]tie*(D-;^7ca^-tr>-9-<D»«o^{t:*^-riJ'*^7T?$>^o 

1 • • • 2 • • • X iisat^ffita^sm?, 3 • • • YWisat^ataSbs^^ . 4. 2 

4 • • •ZW®LMSfii;^:m«?v 5, 25a • • ' mmm. 5 a , 25b- • - ^S, 2 
4 a • • • mttgP. 2 4b- - - /^-fZi^fiaSo 
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